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PROBLEM TO BE SOLVED: To form the whole liquid ejection pump of the synthetic resin 
in a method wherein an expandable cylinder in which a cylindrical part small in diameter, 
thin in wall thickness, and elastically deformable in a recessed manner is erected from an 
upper edge of a support cylindrical part through a thin-wailed curved part, is supported in a 
vertically movable manner. 

SOLUTION: A nozzle 6 in erected when in use to make a base end opening communicate 
with a through hole 46, and then, a depressing head 7 is vertically moved several times to 
perform the initial operation, and the liquid in a container is introduced in an expandable 
cylinder 4 for preparation. When the head 7 is depressed, a cwrved part 33 and a 
deformed cylindrical part 34 of the expandable cylinder 4 are pressed into a support 
cylindrical part while elastically deformed, and the volume in the expandable cylinder 4 is 
reduced to pressurize the stored liquid, and the pressurized liquid passes through a stem 
5 and opens a discharge valve B, and ejected from the nozzle 6. When the pressure on 
the head 7 is released, the stem 5 and the head 7 are elevated by the elastic restoration 
force of the curved part 33 and the defonned cylindrical part 34 of the expandable cylinder 
4, and the pressure in the expandable cylinder 4 becomes negative, and the liquid in the 
container flows in by opening a suction valve A. 
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[ m^m 1 } ±mm^z-Mmmzm^ Lfz^mm 2 
tic, TM«gpii't"*^m®-r-?.^rtfiii2?riS(t, jao, 

rmsmz^^^^ttijiz. ±t?^^mi2iiYLx 
^nir-x3cr)mmmi±ui>z±m^^iiiL. s.-^, 1*1 

^m[*^m2mTmzmmm±-^mizmfS.i-x^xtz t 

[ff*3a2] ±ie^rtfSii2i*iMiiiiist7tTi^#sa5 
38iz^Tj^59mT^mzwimvfc±m^fScm7t: m 

m\2i^mizmm^itx . wmm4 o±:^?i & ±immx' 
XTMmr^^m^m\2fymrmzmim±^^x^j: 

mT^m^zmm-^mi^zmfi^-t ^tth^z. tv^mmms. 
X'^^ y X;HL fc X ^ A 5 -fymwr 1) *D < mfS. l , y 

[tmm4] ±iixy-M,5t^nir-xstco^izx 
f-^(n±Tmi)^mx'K-:)^m^^miz-t^ 0 o±i>6{s 

mc^mi^htti^^z. ±iefftT(f'v.yh'7 5:>t.7^A 
commt:'^ ^ *D < LT =5: S it*li 1 f EiSW?g«!Ptai 

sgtc}ig§f^± tfc^^t''^. YTmzmsMmi>zx^- 

^-52^:i]-^^^X^j:^m^m 1 i5K«0?R<*:i«ai;J^>' 

y\ 

mttzX^—f- 52AT' $> I. f»*Jl 5 f ai£«0?Sf*:t«tiJ 
[0001] 



[0002] 

'v -y H Srif LTff S i: t- i 0 l*lSPcOirK yrMtSoffffl 
7^^, mil, JfLTtf'^-y h'j^OTKV-rAi^fjflTV^S, 

mT^^fzi^^yyt. i^uymzirm^m^z^ 

■f-Afc, ;^7^A±ffiic^^$-*;tyX;Wt#<7)jf LTtf 
Art±gp^;{itt^^J#S:'?■^^-f^^i5tt. :^-rA25:l>'J¥LT 

ELTtti±i#SrlBt^TyX;l.J:0?«&flffiL. S^c. 
<y HcOffESr^-rS txrU J: OiTtll^ttA* 

[0003] 

^(^ms&u^co-mz^m^mm^^m^ti<^<. mt 

m^i-x^^h. Lt-L^j:t<h. TBi^<nmm9m9mx' 
{i, ^mty'y:^^y9(o^%mmmm.-^t^. im<^ 

Kx^^h:itm(nm.^m<<zx ^ z<y^'rfmifmi^xmmx 
h-ofz. :^^miizcr)m^j:9mi>zm^. ^JSM^^n^^i' 

mm-rh^^f^<^n&i<zx^w^^:^mzw±X'^ 
tifzWiii^miii^yy''^i^-ti>hcr)X'hh, 

[0004] 

iHTtfyym. ±imm^f^m-t^fzi^, ±mmiz-m 
^mz^ik bfz^^m 2 am^9 ^mizm^ § 

^i:T^«[ll^$-ti:-l.i:fci.^I. ]I«^ll4'*S:*ii-ri. 
gt«O^JLl05:gPl5 LT '5ri.ffi«<0S!t^-X 3 , iSS 

j#^r_xiKa54>*ti5{t AoURi A , mm 
^mm(r>-^^'>--xmmzT^ ^ mmm^^ -it x 
ij#migi532^eii$itSfct*.tc, fgS:»©gl?±se^J; 

tg^^jB® ^534 ^ e± $ -itT ^ ^ f*^i^ 4 . iMmm 
±.m^zT^im^Lx ±rm'^^^z^^^:6 tti> 
iz. ±tmf^mi2i:iYLx^'ir-^3<omm.m\±-n 
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S: ±iBTltl ^ SgP38T:^«Olg|*Ifgil2l^ffit;fift ^ -t^-T , 

[0 0 06] tti. mifims^BMc^^^m. ±ie/x 

fig-r «. t i: t . fi:^5§tii^^c®Tio;^i / X;P7L t ^ t A 

[0 0 0 7] tfz. m^4^mco:i^yyi±. ±isxf- 

Ult&tCct Ojl)i$-li:TyX;l^6£^^ffl$:^ra*n<*ilS;b 

[0 0 08] tfz. m^m^wmr^yr^i. ±12x7^ 
^•v vTmzmm^m^zx^—^-52^ir^-^^x^j:^ 
[0 0 09] s/^. ii«ia6^Bj«o,-i^yr{i, ±iax^ 

— "^-TtiVXyUJf ^ •yr555:«iSt/::X'<— tf-52A T' 
[0 0 10] 

ffi$r#BSL-CiiiBfl-ri.. *^H««ofSiiisnitii;l^yriJi. 
fc, yX;U6##fflLT(f^-/ h'TtSri^OTt LT 

mtx^^h, 

[0011] %^^-y^3\i. &^'^^mmmm^^ 
^mu Ltzmm.' }:.mvmzTm^mu Lfz-mmmz 

^txm.mm'&^ixh, ^-fz. ^m^smzmy^^tzm 
^^\,z\ixfj^ 5 ^■Km^'^hfz^<7^^^m\2^mm.L 



[ 0 0 1 2 ] 0 1 iz^^-tmmu. ^mm2 ^^m'^m 
(,zmnzm^irsL. 5:1^^-^ 3$:. y-^^mAt. 
^±^m5t, mmmmnetxm^Lx^^h. ^-^ 
2isM4{i, mmnmmMxnmmi8i:iLm.$'^rz±^m 

mmv. myyyim.Tcommi:mmizmis.L. trz. 
sm^^^^±:f^'^nmmzmiii^'^fzB\ii3m 

[0013] iiemiOti. S1^^-X30fiS^g® 

^ssI]^^^t•r^><o•c^ ^imx'\immB^<^m.\Q 
^mi\m^mi.zb^m^wtx\'^h. mt, mioso 

#J!t LT-?-c7)T4S*«Sjt^r-X 3 ^^SlTSB^tCSS h 

[0014] {^±m^\5\i. ^-y^^wu(7y^m±.wy 

m.Lfz y-jum22'^^-x:$:mi<^mm[^m±^mzm 
[0015] ^mm^mm. fHmizm^^mLfzmm 

© 2 co±ffl^ J; D l*i:tr^ 0 # ftfflto :7 7 >• ^-'23 

L. myyyi^^^smu^-y--:^^m^cr)yyy>'\9 

t. fS±gP«15<7)K^mi:«^ra('Il]t!)^tgt-®K?-*i- 

^^um^9\m±.^^zmm^. umu9±M^z^m 
^^fzy^yi^\'iTm^mmnmmi><^y'yy'y23^zx 

[0016] ±fS®V^i2=;^^#A(i. 3£1^^-X3«0±iS 
-Sg«O^Fg|5«24?r^«UTJ^fi!tL-CV^|,. #gPW24«i. 

02t2^i^-t*n<. ^ffl«;aM25jiSj:»5i*i:^^ja:^r6] 

«|!tco3¥tt«§P26$:5^igL. #W14«a526l^ffl!l3Si(3^l-J^ 

^i-wi,zmmLtz^w2i^m\'Fxm^Lxii^ . mm. 

2:jr-X2|s:#:14<5D±iePtiJgP17a i^hffitcK^t"-?. fc i: t 

*Dg=#gi?«24a ^»ffltTeiV^a^#ASr«fi£-tl.::i 

[0017] C:cO#gP«24a {i. ±SgJ*J: 0 1*!*'^, ± 
fz. T^mXDni]^. ^ti^'ixyyy>^^'^^Lrzm 
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Jiiefgitta^28^i5tija5i7a ^^rnvx^mmm-t^t 
[00 18] ffffiii4{i, ±ieisv^ji.^#AiaHcosj^ 

s^^-r I. i t ^mmth , c<7)i^, jf fflspss*^!* 
c 0 0 1 9 ] ^mmix'ii. ^nmi-rmz-x^^coT 

@IS L , ±ie#gi5«24<o;gSi'|-)f t ^- ;^3)s;ftJ^M18l*I 
STSiga fc co^tc ^c7)TSP3li^l5i35S:fe^*lIS$ -ti-r ± 

:^^®5:§-ii:Tv^l,, ffifiitg)4±:^tc{±±T18^tgtcS: 
Mm^m2^it LX^ir-x 3 <^m«§i5ii±*-tc± 

[ 0 0 2 1 ] ^ /i. XxA 5 c7)^h®Tg|5t*?^^L/^Ji|6l 
fiE^Sfcfcit, ±l*]#Sa537TgBc73;^.5^A5'higTSSP 

u^^mr^mzmm^'t. z<^^'^(7:>0:n^j:mm^^m 
^•ti>m<mfiS(.Lxv^h. z cr>^±mm9immmz^ 
f>^mi2^mTmmzm'o±ifxti'o. i^m^<7iimm4 
^zx^±-j:H§»<^mziii^±^39imf^mi2-m^zm 

i±±:fi^m Bffc^mczh K> . mm^ff)im<^mAzi± 
m^m/^fmrnx-'^hti^ . wmn4 ^ ?i §= ±iftim. 

mmm3cr)Wii.^lzJ:r)^t6, ttz. XT-A5rt 
±95^c{^q±t^^#B^IS^tTv^|>. zcoaita^Bii. Xr- 

m^m^z-^is.mmmc^^^^mi^mw^'txmf&Lx 

[00 2 2] ffLWv.yh'TJi:. XtA5J;0^A§ 
tifz'mi:mi^cr>yX>\^6J:'0mtii^^tthiz. WLT 

ifx^^co7ityrmmiim^-±&fzi^(7ii,<7)x\ 



mmx'iiX7'2:^±wmizmmic^m^-\tf:iimA2?:m 

M43Sffi+*i; 0 SiS-r t i: t (c , 4> jgf 

tfz. IMM43SM4'ife<J;0i«^«s41«O±T»^ 

[0023] ^mm&nzi^^^x y xjusii, my^^m^ 
m^^ ^ryimrmBiz mm^mirzm^-r^ 1 1 1 . fr 

SBlliffilC^ih^n-x y Kco#LT<f*^^tgtc«jSL-r 
I'^-S. *^*S0iJ-C'(i, 'v.y K7<7)iSmi42Hi?SPtcSiJfr{ciS 

ffil^m-r fc i: 1. 1 , JSM42Htr® t jg?L46fi 

yX/P6*>'M:^r?gaj^®(^B$<±yX;U?Li:S?L45 
AMI.. yXyueSrT:^^^!!!!^^-*^!.^-^"?)^?!!!;®** 
SfL462:KS■ri.^D<1f«LTV^|,. ^X/l^^T 
:tj^mT^-\tfcmiz, XxA5<^±IE±f6]&SgP37t?g 
rtm2«OT|6] # SgPBS t *^ ^Jf -r § {2aT'II:^Seil±ffi 
lc-?-«5tffl*^Sig-t.5 *n< LT V ^1, . 
[0 0 24] ±tec7)i!D<1ffi!<;L7t^y7"i{S. ffit, ® 
M¥c7):i^<lfflS#lc«i. yX;U6^[llIl)ST^-ti-T^c^5t 
ffi5:TOa511±®tc^tgL;t^®tcLTt><. tfz. m 

m-t^m±, yx/i-6^m±-^itx^cr,mmmn^miL 
■^x^mn^m^n^K immAp^izmm^f^com'&mK 

Lxmm^mt:^, i^^^X-WLTlf^-y V^t^Lnfh 
ai#B5:rav>TyX;U-6j:0Btaj-r-i.. iX^'^X'^ y VCT) 

mm^Ti:^ rxr A 5 -x h- 7 l . wmwi\^ 

^i^P^^. |g|*Ifgfl2i:XxA5<ora^il'9mi0j:0i'l« 

[002 5] m8i,z^-rmmmu. x-fA5coT 

mift. ±ie^l^fSil2rtHt«orat=[lI'9iJ:*^t8fflCS: 
MLTV^S, ZCO^*)±l/jmmctLX. XrAS^hlSI 
tllHIS47^iiiSL, -*itt^-X3£7)^i^tSil2rtffi(z 

^e^^48$:fiiSL, mwm^^±MmmA7ff^^z±Tm^ 
mizm^^-^. x7^A*^3:i^y-^3(:i^LT±Ta{i 

[0026] ^A^. X7^A5±^iOK-^{ia&'vx K7 

cr>mm2p^±^tx'mm.-t^tthi,z, mms.-:)mm'^ 

tgtc«-^^-lir. '?-cO±^(c^KL:^cjIil?L49i:yX;l.a 
SS^Pt K 7tfOXv^A 5lc**-tl.leIK)tcJ: OjIjI 
$ itT y X;Pc7)^^ 5: fir ^ *D < t T V ^ I, . 
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[ 0 0 2 7 ] Mtc, ±tiimkmm^5^m±mtmm^fy 

Jii£jijl?L49i:XL':rc{amcS>'3. Xt-A 5cO±SSSt^ 

Miz^m^tih t . iiji7L49fc y'xjmmmntij^mM 
[0 0 28] ttz. ^mmmx'ii. x-<.—^-52^mif 

tc«^$-t+. ^(o±m^mm429m^z^mzTi^^f^^ 
^zw>±$-^ttthiz. -ras-3d*^-x3w]ifixa5ii 

[0029]^ 010 ifZijk-rmmx'ii. wmm<^ 

X^—^-52A ^ISftTfcO, MX^-Hf-52A {^yX 

ct fr:^^?^a L tz^^mmu±M{z j xiv^ ^ -y r 

'v-y H 7tOlgfM42Tg?S.t/XxA 5±a?^'h®tc;;?.:^ -yT 

7 -y ^cr>±M^mmA29ymzm.^i^tz 

T\^^mif,zi^±^'^^tthl,z. Tffi^^y-X3 
c01ISgBll±®t;HS±$-tt. Mtc, yX;Udf^-y7-552r 

mm^zm^x. ^w>m\±±t Lx^&mmi-zxKim^ 

[00 30] 

Sr«ffl-ri.^[*)^12S:K{t. jao. ggli*:|*lt=aT$-lt 
?tigStc1SISc«O.^7L10$:^iS LT'SrSfS^O^^-X 

tm\^Th?^^mmc^-^'r-xjMimzT^-^'^mm'^^ 

'±X±.-^'^-^^nW32^miL^^i:htti^<<z. WA^^ 

u±.^m^ Off ftgP33^:f^ LTW^@?il*I■cJao|^lBs 

mwmm±m^zT^^mi^Lx±.Tm^^i,z%^^ 
^httuz. ±jmp^m2^i^Lx^nr~:^3com 

Xyl- 6 i'f # }f UTtf -y K 7 $r fit ;c . ±1 Sff iffif§i 4 



a^)v:i.y)>v^m.mL^j:\^x'm^. Lt-hwmm^t 
±.-)53\^±}f^X'^mx'^htzibmmmzmmifi'^ 

fzimiffy^^X'^^-:^^^MitX'% ^ m^xit^y 

-T±W^1&m.i\LX'% h . 

[ 0 0 3 1 ] ±im^W\\2pmizWS.Lfzy\^% 
SgP38tCX 5 i't-®T^SI?tcigiS L^c±r&] # age37$r 
atgfSjt? -ti-i. i: 1 (C . ±l£±[6] ^ mi^lTUcr^m 
t^ggj^iS L7t^±?^39i'l-ffi5r±IETl*I^ SgP38T*-<^ 

.m'XxA^hiiTS^5:^l*Ifiil2|*lSTffi(c}lJg<^±$1i- 
T^rai.c7)tc$)-?T{i. LW^-y Kco§l#± 

■^^^\^±.^fxii<ztti'^\iL^hfzi^. ii(,zmm:wm 

C 0 0 3 2 ] S^c. ±ieyX;^6 S- > BiW§§tiJ^«*-4> 

^^T'co;'^ yX;l.?LkXxA5fc A^jS il-f I, ^ < fflfig 

yX;UST4t«T'5tffiA-'S:1^^-;^<0]I:Ka511±ffl 
i,zm±^i\.X^-v H0WLT{W^tg(c1ffi!cLT=5rl. 

2rHfii). ttz. ±fSXxA5kSi^^-X3i:c7)ratc 

li^sc ^istts 1 1 1 tc, ±ie# LW'v.y K 7 ^xx 
'f-u5±.mzm%k i^fz^MHA^t y x/pajQggp t 

-y K70X-rA5tc^?t-r.?.lHlt!)tcj:'95aai$-y:TyX;l- 
6c7)^H5-fif3*n<:^JjeL-C^:.|.t<7){tJ>oT{i. 'v-y 

^'■nt^hti,i<z. f^-5T^^S-iJi-^fc*<3iori,y 

X;U?L*^ii>c7)?g<;5jitU5:|ieitX't^ I. . 

c 0 0 3 3 ] s^c. ±.ttxr-j^59\-mT^i^nm\2n 
mTmzmmfhit Ltzmsx-^-^ vTrnzm^-^mzx 

^—ir-52^irtE^'±X^j:h^<r)i,zhr>Xl,t. XxAt 

[0 0 34] yX;l.df-vyr55^#iSt7tX'<- 
iO^mtcjD , «fl 5- T fPJ-r i fc *^'?> -5 T t y X;U 

ti^ty<r)m.(r)m\mmitx'^ h^^^m^^x^mx^h. 

m\ ] ^mn<^-mmm^^-t-^m!^^^mmmx' 

[02] [s]^ig^jtoi5i-j5?fl)x # mmmx'h i. . 

[ H 3 ] isi^jffifiajoff siMtfo^ffl i tm-t h mmx'h 
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[114 ] mmmmcox^j^mm^6^<r>^^^mmmr' 
[115] mmmm<r>w^mm:hh. 

[09] mmmm\,zn»h:^'<-^-^^-t^^mx'S^ 

[010] |5]||]ISOT<0;^'<— 9--S5^<7)«8lTa0T'$) 

[01] 



[012] [smss^tcKft^;^-^— ^f-&s^^^^0T 

[013] nmm<r>:^'^-^-n%<mMmmx'h 
a. 

[1?-^C7)iJiB«] 

i;., 6---yX;U. 7 ■ Jif LWv y K. 9- -nSgB. 10 
11 -IM^gP, 12 -^1*1©, 33- 
j^ftSB. 34- -^mm^. 37 -±l*]^Sgi5, 38 ■ Trails 
g?. 39"-^jtg^. 49-5ijl?L. 52 . 52A 9" 
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